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SOARES, Darllyana de Sousa. Efeitos em curto prazo da hidroterapia em lactentes
com displasia broncopulmonar: resultados preliminares. 2020. 55 f. Dissertagao
(Mestrado em Ciéncias da Reabilitacdo) — Universidade Estadual de Londrina, 2020.

RESUMO

Introducéo: Estudos tem mostrado que a hidroterapia neonatal € efetiva para melhora
de parametros fisiolégicos em bebés prematuros internados na unidade de terapia
intensiva neonatal, porém sao desconhecidos os efeitos dessa abordagem terapéutica
especificamente em prematuros com displasia broncopulmonar (DBP). Objetivo:
Avaliar os efeitos imediatos da hidroterapia sobre parametros fisioldgicos e clinicos em
prematuros com DBP durante a internacdo na Unidade de Terapia Intensiva neonatal.
Métodos: Trata-se de um estudo longitudinal com 11 prematuros com DBP, que
receberam uma sesséo de hidroterapia. Foram analisados os parametros: frequéncia
respiratoria, frequéncia cardiaca, saturacao periférica de oxigénio e fracao inspirada de
oxigénio (FiO2), além de dor (Neonatal Infant Pain Scale), esfor¢o respiratorio (Boletim
de Silverman Andersen) e estado de sono e vigilia (Escala de Brazelton), mensurados
em 5 momentos: antes da intervencéo (pré), imediatamente apds; e nos 15, 30’ e 60’
apos a intervencdo. Resultados: Houve reducdo da FiO2 apds a realizacdo da
hidroterapia (pré:30 [21-35] % e 60’apds: 25 [21-30] %; P<0,01). A comparacdo da
SpO2 mostrou diferenca significante na comparacdo pré (94 [94-96]%) e
imediatamente apds intervencdo (98 [96-100]% p=0,02). Nao foi encontrada diferenca
significante nas comparacdes das outras variaveis analisadas (P>0,05 para todas).
Conclusao: A hidroterapia € um recurso terapéutico ndo farmacoldgico seguro e que
promove a reducdo da necessidade de oxigénio em prematuros com displasia
broncopulmonar.

Palavras-chave:Displasia broncopulmonar. Prematuridade. Hidroterapia. Unidade de
terapia intensiva. Oxigénio.



SOARES, Darllyana de Sousa. Short-term effects of hydrotherapy on premature
with broncopulmonary dysplasia: preliminary results. 2020. 55 p. Dissertacéo
(Mestrado em Ciéncias da Reabilitacdo) — Universidade Estadual de Londrina, 2020.

ABSTRACT

Introduction: Studies have shown that neonatal hydrotherapy is effective for improving
physiological parameters in preterm babies admitted to the neonatal intensive care unit,
but the effects of this approach are specifically unknown in preterm infants with
bronchopulmonary dysplasia (BPD).Objective: To evaluate the immediate effects of
hydrotherapy on physiological and clinical variables in preterm infants with BPD during
hospitalization in a Neonatal Intensive Care Unit. Methods: Longitudinal study where
11 preterm infants with BPD who received a hydrotherapy session participated. Data
were colected regarding: respiratory rate, heart rate, oxygen saturation (SpO2) and
inspired oxygen fraction (FiO2), pain evaluation (Neonatal Infant Pain Scale),
respiratory effort (Silverman Andersen Score) and behavioural assessment (Brazelton
Scale). Data colection occured in 5 moments: before the intervention, right after; and at
15, 30" and 60’ after the intervention. Results: There was a reduction in FiO2 after
hydrotherapy (pre: 30 [21-35]% and 60 'after: 25 [21-30]%; P <0.01). Regarding SpO2
there was a significant difference in the comparison before (94 [94-96]%) and right after
intervention (98 [96-100]% p = 0.02). There was no significant difference among
comparisons regarding any other variables analyzed (P> 0.05 for all). Conclusion:
Hydrotherapy is a safe non-pharmacological therapeutic resource that promotes a
reduction in the need for oxygen in premature infants with bronchopulmonary dysplasia.

Keywords: Bronchopulmonary dysplasia. Prematurity. Hydrotherapy. Intensive care
unit. Oxygen.
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1 INTRODUCAO

Cerca de um em cada dez nascimentos no mundo ocorre
prematuramente, isto €, antes da 372 semana gestacionall. A prematuridade é

0 mais importante determinante dos desfechos adversos infantis, em termos de

sobrevida e qualidade de vida, sendo a principal causa da mortalidade e
morbidade perinatal e neonatal. 2

A sobrevida desses recém-nascidos prematuros tem aumentado

devido aos avancos cientifico-tecnolégicos nos cuidados intensivos neonatais?,

.

mas, em consequéncia, apareceram outras comorbidades relacionadas a
prematuridade, como a displasia broncopulmonar (DBP) 3, ligada a
prematuridade principalmente devido a interrupcdo do crescimento pulmonar
distal.*

A DBP é caracterizada por anormalidades persistentes nas trocas

gasosas, funcao das vias aéreas, mecanica do sistema respiratério e volumes

pulmonaress. Estas alteragbes ocasionam um periodo prolongado de

hospitalizagéo destes prematuros nas unidades neonatais.’

De acordo com os critérios de Bancalari, o diagnéstico da DBP

deve ser considerado em neonatos prematuros dependentes de oxigénio em

concentracfes acima de 21% por um periodo maior ou igual a 28 dias.?

Durante o periodo de internacdo em unidade de terapia intensiva
neonatal (UTIN), o prematuro com DBP é exposto a uma seérie de fatores
externos, como procedimentos invasivos e nao invasivos necessarios para o
monitoramento e tratamento do bebé, mas que podem promover estimulos
sensoriais excessivos. Esses estimulos podem desencadear uma resposta
generalizada ao stress, incluindo alteracdes cardiorrespiratérias, hormonais e
comportamentais. Tais respostas fisiolégicas sdo seguidas por reacdes
endocrinometabdlicas com consequente desequilibrio homeostéatico. Esse

desequilibrio fisiolégico pode diminuir a saturacdo de oxigénio e elevar a

frequéncia cardiaca e respiratérial. Assim, faz-se necessario a utilizacdo de

12



medidas terapéuticas multidisciplinares que visem promover o conforto do
recém-nascido.®

Uma das abordagens terapéuticas ndo farmacolégicas que vem
sendo utilizada nas UTIN para melhora da dor e estresse dos recém-nascidos é
a hidroterapia. Foi mostrado que a hidroterapia é efetiva e segura para reduzir
os sinais de dor, estresse e melhorar a qualidade do sono em bebés
prematuros na UTIN. Além disso, parametros fisiologicos como a frequéncia

cardiaca, frequéncia respiratoria e até a saturacdo de oxigénio melhoraram

apos a realizacéo da técnica.®

Embora muitos estudos tenham mostrado os beneficios da
hidroterapia em prematuros, ndo foi encontrado na literatura estudos que
tenham investigado os efeitos dessa técnica em prematuros com displasia
broncopulmonar. Assim, o objetivo desta dissertacdo foi avaliar os efeitos em
curto prazo da hidroterapia sobre os parametros fisioldgicos, comportamentais
e necessidade de uso de oxigénio em prematuros com DBP durante a
internacdo na unidade neonatal. A hipoétese inicial para esse estudo é que a
hidroterapia proporciona maior relaxamento, melhora da biomecanica
respiratéria e, consequentemente, melhora os parametros fisiolégicos de

prematuros com DBP.

13
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2. REVISAO DE LITERATURA — CONTEXTUALIZACAO
2.1 PREMATURIDADE

O parto prematuro, definido como nascimento antes de 37 semanas
de gestacdo, € o mais importante determinante dos desfechos adversos infantil,
em termos de sobrevida e qualidade de vida, sendo a principal causa da

mortalidade e morbidade perinatal e neonatal.?

Segundo o relatério da Organizacdo Mundial de Saude (OMS), 15
milhdes de bebés nascem antes do termo todo ano. O Brasil estd como o décimo

pais com maior nimero absoluto de nascimentos pré-termo, com prevaléncia
estimada de 11,7%. !

De acordo com a mesma organizagdo, 0s prematuros podem ser
classificados em trés subcategorias: moderado a tardio — idade gestacional (IG) de 32

a 37 semanas incompletas de gestacao; muito prematuro — IG de 28 a 32 semanas

incompletas; e extremamente prematuro — IG inferior a 28 semanas. 8

Muitos fatores de risco sdo considerados responsaveis pelo parto
prematuro, estes fatores podem ser espontaneos ou por indicacdo médica. A
maioria dos partos prematuros ocorre espontaneamente, devido a ruptura de
membranas fetais, possivelmente por predisposicéo epigenética/genética. Quanto
as indicacbes médicas, incluem complicacbes na gravidez, tais como
anormalidades na placenta (por exemplo, placenta prévia), gestacées multiplas,

diabetes, hipertensao arterial, pré-eclampsia, asma, doencas cardiacas materno.®

Quanto menor o tempo de gestacdo, ou seja, mais extrema a
prematuridade maiores os riscos de problemas com potencial para provocar
graves complica(;ﬁes.7 Estes bebés prematuros sdo particularmente mais
vulneraveis a complicagbes devido a dificuldade na alimentacdo, regulacdo da
temperatura corporal, alto risco de infeccdo e respiracao prejudicada,2 assim
apresentam maiores riscos de graves problemas de salde, incluindo paralisia
8

cerebral, doenca pulmonar crénica e perda de visdo e audigao.

O parto prematuro esta associado a morbidade respiratéria

significativa devido a interrupcédo do crescimento pulmonar distal, observando-se
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sequelas e disfuncbes respiratdrias na evolucdo desses pacientes. A DBP tem

sido descrita como a maior causa de doenca pulmonar cronica em prematuros. 4

2.2 DISPLASIA BRONCOPULMONAR

O desenvolvimento pulmonar inclui os estagios: embrionario,
pseudo-glandular, canalicular, sacular e alveolar. O crescimento alveolar e a
diferenciacdo continuam precocemente péds-natal para os prematuros. Um parto
extremamente prematuro pode prejudicar significativamente a alveolarizacdo e o

crescimento pulmonar normal, mesmo sem suplementacdo de oxigénio ou
g A~ 39 .
ventilacdo mecanica.”” Mesmo o ar da sala de parto resulta em uma exposicao

significativamente maior ao oxigénio para o pulmdo em desenvolvimento em
comparagcdo com 0 encontrado no Utero. Assim, recém nascidos pré-termo
(RNPT) sédo frequentemente expostos a suplementacdo de oxigénio nas fases

canalicular ou sacular tardia do desenvolvimento pulmonar, e apresentam maior
risco de desenvolver DBP.?

A DBP foi descrita pela primeira vez em 1967 por Northway e
colaboradores, os autores denominaram o distarbio, DBP, uma doenca crbnica
com uma “fase de cicatrizagdo prolongada” da Sindrome do Desconforto
Respiratério (SDR).3

Em 2005, uma nova definicdo de DBP foi validada de acordo com os
critérios de Bancalari, assim, o diagndstico deve ser considerado em neonatos
prematuros dependentes de oxigénio em concentracbes acima de 21% por um
periodo maior ou igual a 28 dias. Sem DBP foi definida como uso de oxigénio
suplementar por periodo < 28 dias. DBP leve incluiu criangas que receberam oxigénio
ou suporte respiratorio por periodo = 28 dias, mas estavam em ar ambiente as 32
semanas de idade gestacional. A DBP moderada foi definida como uso de oxigénio
suplementar em concentracdo <30% as 32 semanas idade gestacional. Finalmente, a
DBP grave foi classificada como o uso de oxigénio

em concentragcdo >30% ou uso de pressao positiva em 32 semanas de idade

gestacional.9

7

A patogénese da DBP é de natureza complexa e multifatorial,

causas conhecidas por interromper a vascularizagado pulmonar e desenvolvimento
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alveolar, que contribuem para a DBP, podem ser pré-natal, natal ou pos-natal. Os
fatores no periodo pré-natal incluem: suscetibilidade genética, sexo masculino,
restricdo intrauterina de crescimento, corioamnionite, disturbios induzidos pela
hipertensdo na gestacdo, auséncia de corticoide antenatal, tabagismo materno.
Quanto ao periodo natal: IG, peso ao nascer e asfixia. Os fatores pds natal séo:

estresse oxidativo e hiperoxia, ventilacdo mecanica, sepse e persisténcia do canal

arterial*®. O momento especifico e a duracdo das exposicdes influenciam o

padrdo de dano pulmonar que pode ocorrer.10

A DBP é caracterizada por anormalidades persistentes nas trocas
gasosas, funcdo das vias aéreas, mecanica do sistema respiratorio e volumes
pulmonares. Os pacientes displasicos apresentam simplificacdo alveolar e
reducdo da vascularizacdo pulmonar dismorfica, o que leva a membranas alvéolo-
capilares diminuidas e ineficientes, causando trocas gasosas pulmonares abaixo
do ideal e como consequéncia 0s pacientes podem apresentar o parénquima

pulmonar heterogéneo, caracterizado por areas de atelectasia, hiperinsuflacédo e

fibrose.5

A hiperinsuflacdo e atelectasias podem ser visualizadas no exame

radiolégico de térax. Quanto a ausculta pulmonar, esta apresenta-se rica em
sibilos e com som pulmonar diminuido. 3

Os prematuros com DBP apresentam alteracdo na caixa toracica,

uso de musculatura acessoria, com maior desvantagem biomecanica, levando a

maior gasto energético e prejuizos ao ganho ponderal e estatural. 34

O esforco respiratério encontrado em prematuros displasicos pode
causar alteracdes biomecanicas e recrutamento de todos o0s musculos
respiratorios, incluindo os musculos acessoérios, por um longo periodo, levando a
alteracOes toracicas. Alteracdes como a elevagdo do ombro refletem no uso do
pescoc¢o e musculos do térax superior, como 0s musculos trapézio,
esternocleidomastoideo e peitoral, como impostos pelo aumento do esforco
respiratorio. A retracao toracica ocorre devido ao assincronismo toracoabdominal,
causando depresséo das costelas e esterno. O tempo de permanéncia na UTIN

depende da extensdo da evolucdo durante o periodo neonatal, e esta associado

as anormalidades torécicas.ll
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2.3 FISIOTERAPIA NA UNIDADE DE TERAPIA INTENSIVA NEONATAL

A implantacdo das UTIN e os avancos tecnolégicos tém acarretado
uma potencializacdo nos diagnosticos precoces e uma maior chance de
sobrevivéncia aos RNPTs com problemas de saude. Embora apresente uma
maior sobrevida, a intervencao prolongada nas unidades de terapia intensiva pode
promover ou potencializar uma série de agravos ao desenvolvimento neuro-
sensorio-motor. Sob esta Otica, a presenca e atencdo a saude de uma equipe

multiprofissional se tornam indispensaveis. Somada a equipe multiprofissional, a

fisioterapia na UTIN € uma modalidade de terapia relativamente nova.?

Nos hospitais dos paises mais desenvolvidos, a fisioterapia é vista
como parte integrante do gerenciamento de pacientes em Unidades de Terapia
Intensivas (UTIs). A funcdo precisa que os fisioterapeutas desempenham na UTI
varia consideravelmente de uma unidade para outra, dependendo de fatores como

0 pais em que as UTIs se localizam, tradicéo local, niveis de pessoal, treinamento

e especializagéo. 13

No Brasil, € recente a atuacdo de fisioterapeutas nas unidades de
cuidados intensivos pediatricos e neonatais, e ocorreu principalmente a partir do
ano 2000, com a difusdo dos cursos e treinamentos nessas areas. Em fevereiro
de 2010, a Agéncia Nacional de Vigilancia Sanitéria publicou em diario oficial, a
obrigatoriedade de especializagcdo em neonatologia e pediatria para atuacao de
fisioterapeutas nas respectivas areas hospitalares. Essa evolucéo na qualificacédo

dos fisioterapeutas contribuiu para a seguranca dos pacientes em UTI pediéatrica e
neonatal. 1%

O fisioterapeuta que atua nessas areas € responsavel pela avaliacdo
e prevencdo cinético funcional (de todo e qualquer sistema do corpo humano que
seja necessario) assim como por intervencbes de tratamento (fisioterapia
respiratoria e/ou motora). Também atua junto a equipe multiprofissional no
controle e aplicacdo de gases medicinais, ventilacdo pulmonar mecanica (VPM)
invasiva e nao invasiva (VNI), protocolos de desmame e extubagcdo da VPM,

insuflacdo traqueal de gés, protocolo de insuflacdo/desinsuflagdo do balonete

intratraqueal, aplicagédo de surfactante, entre outros. 14
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A intervencao clinica deste profissional visa reduzir as incidéncias de
complicacbes pulmonares, a otimizacdo da relacdo ventilacdo-perfusdo, a
manutencdo da permeabilidade das vias aéreas, o desmame da ventilacdo
mecanica e da oxigenoterapia, evitar agravamento de sindromes aspirativas, na

sindrome do desconforto respiratorio, na prevencédo de complicacfes provenientes

da ventilacdo mecanica entre outros. 12

As técnicas para se ventilar recém-nascidos em UTIN tém evoluido nas
tltimas décadas. A mortalidade neonatal diminuiu, mas em consequéncia apareceram
outras comorbidades, associadas a iatrogenias geradas pela ventilagdo mecanica. A
ventilagdo mecénica invasiva manejada de forma “imperita® pode levar a
atelectraumas, volutraumas e barotraumas. As consequéncias podem ser
desastrosas para pulmdes em desenvolvimento, devido principalmente a lesdo no

tecido pulmonar que ocasionam a regeneracao tissular com o aparecimento de areas
com tecido fibrético e a DBP.>

A DBP, doenca pulmonar cronica do recém-nascido, tem como
apresentacao clinica caracteristica e bem definida tiragens intercostais, batimento
de asa de nariz, uso de musculatura acesséria, assincronia toracoabdominal e

necessidade constante de utilizacdo de oxigénio de baixo ou alto fluxo nos casos

mais graves. 3

O tratamento fisioterapéutico da DBP baseia-se na terapia de
remocado de secrecles, estimulagcdo precoce, alongamentos da musculatura
acessoria e reequilibrio de forcas toracicas e abdominais, melhorando assim o
padrdo respiratério e reduzindo gastos energéticos e fadiga muscular. Nas
técnicas fisioterapéuticas descritas na literatura, podemos destacar a aceleracéo
do fluxo expiratério, expiracdo lenta e prolongada, tosse provocada e vibragao.

Para as alteracOes de caixa toracica e musculatura acessoria, podemos citar a
técnica de Reequilibrio Téracoabdominal (RTA).3 Tal método é direcionado a

minimizar o esforgo respiratorio através de manuseios para melhora da area de
justaposicdo entre o diafragma e costelas, facilitacdo do sinergismo entre térax e
abddémen, aumento do ténus e da forca dos musculos respiratorios e baseia-se na
correcdo da mecanica respiratéria, e também auxilia na liberacdo de secrecdes e

na estimulacdo precoce. Essas técnicas fisioterapéuticas tém se tornado aliadas
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no tratamento dos disturbios respiratorios e na estimulacdo neuropsicomotora dos

prematuros com DBP.>1°

2.4 HIDROTERAPIA

A hidroterapia tem sido utilizada como modalidade terapéutica
tradicional por profissionais da salde em varios contextos e para uma extensa
gama de condi¢ces meédicas. Sua origem pode ser atribuida a Hipdcrates (460-
375 AC) que prescreveu banhos de contraste quentes e frios na gestdo de uma
variedade de doencas e aos romanos que popularizaram as atividades recreativas
e banhos curativos com imerséo total do corpo. Historicamente a 4gua teve uso de

forma eficaz em programas de reabilitacdo por fisioterapeutas como meio para

exercicio em tanques de hidroterapia ou em piscinas. 16

A hidroterapia é uma técnica terapéutica pautada na assisténcia
humanizada nas UTINs brasileiras, que visa minimizar o impacto negativo da
prematuridade nos parametros fisiolégicos de recém-nascidos prematuros. Embora
essa técnica remeta ao banho humanizado para higienizacdo, sendo popularizada
como “banho de ofurd”, o ofurd é diferente do banho humanizado ou banho de

imerséo, pois ndo ha objetivo de higiene corporal. O ofurd é uma modalidade de

hidroterapia na qual ocorre a aplicacdo da agua para fins terapéuticos com énfase em

sua temperatura e seu movimento .1’17

O recém-nascido € imerso em agua morna em um balde até a altura
dos ombros/claviculas e é suave e passivamente mobilizado por meio de flutuacéo
assistida. Na hidroterapia no balde o terapeuta utiliza a acdo da forca de empuxo do
meio aquatico para promover movimentacdo espontanea, propriocepc¢ao,
organizacdo postural e/ou alongamento muscular, mobilizacdo articular e
movimentacgdo ritmica do recém-nascido. O balde € um componente interessante
porque mimetiza 0 espaco intra-uterino e promove posicionamento vertical ao

recém-nascido prematuro, que tem poucas oportunidades de vivenciar a
movimentagdo espontadnea nessa postura devido ao periodo prolongado no leito.

Aléem disso, as propriedades fisicas da agua aliam-se as

propriedades terapéuticas da aplicacado do calor que favorecem néo sé o sistema
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musculoesquelético, mas também o estado comportamental e fisiolégico do

organismo. 1

Estudos demonstraram que o contato do recém-nascido com o

bY

ambiente liquido pode reduzir o choro e a dor devido a estimulacdo da

sensibilidade tatil e cinestésica. Além disso, a estimulacédo fornecida pela 4gua

melhora o comportamento e a qualidade do sono.18

O meio aquético permite, também, maior amplitude de movimentos,

além de possibilitar que o bebé reencontre as sensacdes de seus movimentos

fundamentais e continue a desenvolver sua “coordenacgdo motora”. 18
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ABSTRACT

Objective: To evaluate the immediate effects of hydrotherapy on pain, respiratory effort,
behavioral state, physiological outcomes and need for oxygen use in preterm infants with
broncopulmonary dysplasia (BPD) during hospitalization in a Neonatal Intensive Care
Unit. Methods: This is a longitudinal study with 11 preterm infants with BPD, who
received a single hydrotherapy session. Respiratory rate, heart rate, peripheral oxygen
saturation (SpO2) and oxygen inspired fraction (FiOz2), pain (Neonatal-Infant Pain Scale),
respiratory effort (Silverman-Andersen Respiratory Severity Score) and behavioural state
(Brazelton Neonatal Behavioural Assessment Scale), were assessed in 5 different moments:
before hydrotherapy (pre), immediately after (post), 15°, 30’ and 60’ after intervention.
Results: There was a reduction in FiO2 after hydrotherapy (pre: 30 [21-35]% and 60’ after:
25 [21-30]%; p <0.01). No significant difference was found in comparisons of the others
studied outcomes (p >0.05 for all). Conclusion: Hydrotherapy is a safe non-
pharmacological therapeutic technique which promotes reduction in the need for
supplementary O2 in preterm infants with BPD.

Keywords: Brochopulmonary dysplasia, prematurity, hydrotherapy, neonatal intensive

care unit, oxygen.



24
Preterm birth is associated with respiratory morbidity besides prenatal and
postnatal damage which impairs distal lung growth, resulting in pulmonary sequelae and

dysfunctions (Barbosa and Carneiro 2015; Costa 2013).

Bronchopulmonary displasya (BPD) is described as the major cause of chronic
lung disease in preterm infants. According to Bancalari’s criteria, BPD is defined as an
oxygen dependency in preterm infants with concentrations greater than 21%, exposed to a

period longer than 28 days (Costa 2013).

The main risk factos for BPD are: prematurity, mechanical ventilation, oxygen
toxicity, extremely low birth weight, male gender and family history of asthma, among
other factors related to perinatal period such as absence of antenatal corticosteroids

therapy, perinatal asphyxia, chorioamnionitis and maternal smoking (Costa 2013).

BPD progresses with alveolar simplification, reduced dysmorphic pulmonary
vascularization, besides decrease and inefficiency of the alveolus-capillary membranes,
which is associated with persistent abnormalities in gas exchange, airway function,
respiratory mechanics and lung volumes. Among the most common pulmonary
manifestations, are included: moderate respiratory distress (subcostal and intercostal
retractions, use of accessory muscles, nose flaring and abdominal breathing), tachypnea
and need for supplemental oxygen. Growth and weight gain are also impaired (Costa 2013;

Kalikkot Thekkeveedu, Guaman, and Shivanna 2017).

Preterm infants with BPD often require prolonged hospitalization as well as
specialized multidisciplinar treatment. Recent studies have investigated the use of more
humanized therapeutic techniques for this population (Barbosa and Carneiro 2015; Costa, KSF;

Beleza, LO; Souza, LM; Ribeiro 2016; Loewy et al. 2013; Shukla et al. 2018).
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Hydrotherapy is one of this techniques and has stood out for its frequent use in Brazilian
neonatal intensive care units (Barbosa and Carneiro 2015; et al Aguiar da Silva 2017;
Vignochi, Teixeira, and Nader 2010). It consists in promoting the newborn immersion in a
bucket filled with warm water, up to the shoulders/clavicles level while he/she is smoothly
and passively swayed by means of assisted floatation. Although this might resemble to the
humanized bath for hygiene purposes, popularly known as “bucket bath”, in the
hydrotherapy technique, the therapist uses buoyant force as an aid to stimulate spontaneous
movement and proprioception in addition to postural organization, muscle stretching, joint
mobilization and rhythmic movement of the infant. Furthermore, water’s physical
properties are combined with the therapeutic effect of warm water, favoring not only the
musculoskeletal system but also behavioral and physiological aspects. (et al Aguiar da

Silva 2017).

Despite recent studies (et al Aguiar da Silva 2017; Karize Rafaela Mesquita
Novakoski et al. 2018; Vignochi, Teixeira, and Nader 2010) attesting the favorable effect of
hydrotherapy in reducing pain, stress and other physiological outcomes, they are restricted to
the population of infants without BPD. Considering the increasing use of hydrotherapy in
neonatal intensive care units and the lack of scientific evidence of its results on preterm infants
with BPD, this study aims to evaluate the immediate effects of hydrotherapy on pain,
respiratory effort, behavioral state, physiological outcomes and need for oxygen use in preterm

infants with BPD during hospitalization in a neonatal unit.
METHODS
Participants

Longitudinal study, with a convenience sample involving eleven preterm infants

diagnosed with BPD, born between 23-36 weeks of gestational age (GA), from June 2018



26
to December 2019, hospitalized in || G
_ neonatal unit. This study was approved by the institution’s Research Ethics
Comittee (2.377.175). Patients were recruited after written consent from the patients’

guardians was obtained.

The inclusion criteria were: preterm infants with GA between 23-36 weeks with a
diagnosis of BPD, requiring oxygen therapy or non-invasive mechanical ventilation, with
absence of invasive mechanic ventilation, congenital malformations, heart disease,
peripherally inserted central catheter (PICC line), skin lesions, surgical wound and
drainage catheters. Exclusion criteria were as follows: infants who were unable to undergo
hydrotherapy due to severe respiratory effort (graded 5 according to the Silverman-

Andersen Respiratory Severity Score) and hemodynamic instability.

Measurements (instruments)

Information of all infants and their mothers such as delivery data, perinatal
outcomes and ventilatory support during hospitalization, were retrieved from medical

records.

All preterm infants were assessed in the morning and measurements were
performed in five different moments: immediately before (pre) and in four moments after
hydrotherapy (immediately [post], at fifteen [15°], thirty [30°] and sixty [60°’] minutes after
intervention). The following outcomes were analyzed: respiratory rate, (RR) heart rate
(HR), peripheral oxygen saturation (SpO2) and oxygen inspired fraction (FiO2), pain,

respiratory effort and behavioral state.

HR and SpO:2 were measured using a multi-parameter’s monitor. RR was measured by
counting the number of breaths for an entire minute. FiO2 was supplied and measured by

mechanical ventilator blender during use of nasal oxygen cannula or non-
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invasive ventilation (NIV), according to individual patients’ need, using the least amount

of oxygen necessary to maintain SpOz2 levels between 91-95% (Stenson 2016).

For pain, respiratory effort and behavioral state evaluation, the infants were filmed
by the researchers, all videos were further analyzed by two independent evaluators who
used specific scales previously validated for this population. Neonatal Infant Pain Scale
(NIPS), the Silverman-Andersen Respiratory Severity Score (RSS) and Brazelton Neonatal
Behavioral Assessment Scale were used for pain, respiratory effort and behavioral state
evaluation, respectively (Guinsburg et al. 1997; Lanza, Barcellos, and Dal Corso 2012;

Vignochi, Teixeira, and Nader 2010).

NIPS is composed of six indicators: facial expression. (0 or 1 point), crying (0, 1 or
2 pointa), breathing pattern (0 or 1 point), legs position (0 or 1 point), arms position (0 or 1
point), state of arousal (0 or 1 point). A score greater than 3 indicates pain (Guinsburg et al.

1997).

RSS quantifies respiratory distress by evaluation the following parameters: chest
movement, intercostal retraction, xiphoid retraction, nose flaring, and expiratory grunting.
The overall score can vary from zero to ten points, with zero indicating no respiratory
distress and ten indicating maximum respiratory effort (Lanza, Barcellos, and Dal Corso

2012).

In relation to phases of sleep and wakefulness, Brazelton Neonatal Behavioural
Assessment Scale analyzes infant’s behavioural scale has six states that range from deep sleep
without movements with regular breathing (state 1) to crying (state 6), Providing a score for
each state (1 - deep sleep; 2 — active or light sleep; 3 — drowsy state; 4 — alert; 5

—alert and active; and 6 — intense crying. Lower values indicates better behaviour

(Vignochi, Teixeira, and Nader 2010).
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Intervention

Hydrotherapy was performed in a re-sterilizable stainless steel bucket, with dimensions of 30

cm of diameter, 32 cm of depth, filled with water. Water temperature was set between 37° and

38° Celsius, measured with a simple clinical mercury thermometer. The amount of water used

was sufficient to keep the infant immersed up to the shoulders level. After initial assessment,
the infant was slowly immersed in the warm water and was suspended by occipital support

performed by the physiotherapist (Figure 1).

Figure 1: Intervention performed in premature infants. Hydroterapy.

A B

Source: File photo of the researchers involved in the study.

Therapy lasted ten minutes, being immediately interrupted in cases of intense agitation,
cyanosis, respiratory distress worsening or defecation. In cases of need for NIV or
supplementary oxygen support, those were maintained during hydrotherapy.

Statistical analysis
Statistical analysis was performed using GraphPad Prism 6.0 (GraphPad Software

Inc., San Diego, California, USA) and SPSS 20.0 (Statistical Package for the Social

Sciences Inc., Chicago, Illinois, USA) softwares.
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Shapiro-Wilk test was applied to determine data distribution. Data were expressed

as mean * standard deviation or as median (interquartile range 25-75%).
Friedman test was used for comparisons between the different evaluation moments.
Statistical significance was determined as p < 0.05 for all analyzes. Since the study
involded a convenience sample, power of the study was verified using G.Power 3.1

software (Franz Faul, Universitat Kiel, Germany).

In this study, 11 infants with BPD were included. Retrospective power calculation
for this sample, considering a 5% oxygen inspired fraction (FiO2) reduction after

hydrotherapy intervention and an alpha error of 0.05, was 95%.

RESULTS

From June 2018 to December 2019, 104 preterm (GA<36 weeks and birth weight
<1,500g) were admitted at the NICU of the University Hospital of State University of
Londrina. 93 infants were not eligible due to death (n = 31), congenital malformations or
heart disease (n = 4), did not develop BPD (n = 33), presence of peripherally inserted
central cateter (n = 15), were enrolled in another trial (n = 9), were transferred to another

unit (n =1). A total of 11 preterm infants with BPD were included in the study.

Information regarding sex, GA and weight both on birth and on intervention day

can be found on table 1.
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Table 1. Characteristics of patients included in the study

Characteristics Median (IR)
n=11

Sex (M/F) n 417

Birth GA (weeks) 27 [26 — 28]

Birth Weight (g)
930[850 —1138]
GA on intervention day

(weeks) 33 [32 - 34]

DL on intervention day 45 [35 - 55]

(dias)

Weight on intervention day (g) 1370 [1272 -1682]

IR: interquartile range 25-75%; M: Male; F: Female; GA: gestational age; g: grams;DL.: Days of live;

Table 2 shows information regarding HR, RR, SpO2, NIPS scale, RSS and
Brazelton Neonatal Behavioral Assessment Scale, evaluated in 5 moments. FiO2 on 30’

and 60’ after hydrotherapy was lower compared to the moment before the intervention.
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Table 2: Physiological and behavioral parameters before and after hydrotherapy.

Pré Post 15 30 60 p
ETBF:'eaths/ 44 46 N i +
min) [40-54]  [37-51] [40-50] [42-54]  [36-54] !
X 154 152 148 150 150
HR (bpm) [138-175] [143-163]  [146-160] [143-155] [137-151] O3
<00, of 94 08 97 08 95 008
pO2 %0 [94-96]  [96-100] [93-98] [94-99]  [95-98] !
o 30 30 28 25 25 X
Fi02 % [21-35]  [21-35] [21-35] [21-35]  [21-30] 9008
NIPS 01é53 Lo 2 05 ! 0,9
0531 10.35] [0-3] o285 (2 @ °
BSA 12 ’j 25 3 3 25 0,8
[1-45]  105-35] [1-4,5] [1-35]  [1-5] !
2,0 3,5 35 1,5 2
BRAZELTON  [1545]  [155) [2-4] (4 [235 OF

Pre: immediately before hydrotherapy; Post: immediately after;15": thirty minutes after intervention; 30”: thirty
minutes after intervention; 60: sixty minutes after intervention; RR: respiratory rate; HR: heart rate; SpO2:peripheral
oxygen saturation;FiOz: oxygen inspired fraction; NIPS: Neonatal-Infant Pain Scale; BSA: Silverman-Andersen
Respiratory Severity Score; BRAZELTON: Brazelton scale; * significance difference p <0.05.

Regarding SpOz, there was a tendency of improvement between the moment

before (94[94-96]%) and after the intervention (98[96-100]%) (Table 2).

No further differences were observed for the other studied outcomes.

Table 3 presents comparisons of the differences (A) between the moments
before and after intervention regarding variables HR, RR, SpO2 and FiO2. There was
significant reduction in FiOz2 at all times after intervention compared to baseline (AFiO2

60’- pre; AFiO2 30°- pre; AFiO2 15°- pre; AFiO2 immediately post — pre).
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Table 3: Comparison of the differences (A) between the moments before and after hydrotherapy:
Physiological and behavioral parameters.

60’- Pré 30’- Pré 15- Pré Post-Pré p
ARR -3 0 -1 -6 0,3
(Breaths/ [-15a1] [[9a12] [-12 a 10] [[12a7]
min)
AHR (bpm) 5 -1 4 2 0,09
[-24 a 7] [-23a 7] [-28 a 10] [-20 a 12]
ASpO: (%) 2 2 1 3 0,3
[-2 a 3] [-4 a 4] [-2 a4] [2 a 5]
AFiO2 (%) -5 -4 0 0 0,007*
[[7a0] [[5a0] [5a0] [0a0]
NIPS -0,5 0 -0,5 0 0,7
[-2,5a1,5] [[3a2] [-2,5a2] [-0,5a 2]
BSA 0 -1 0,5 -1 0,4
[-0,5a1] [-1,5a1] [-1,5a1] [-2a1]
BRAZELTON 0 -0,5 -0,5 0,5 0,5
[-2a1] [-3,5a2] [-2a2,5] [0a2]

Pre: immediately before hydrotherapy; Post: immediately after;15": thirty minutes after intervention; 30":
thirty minutes after intervention; 60°; sixty minutes after intervention; A: differences; RR: respiratory rate;
HR: heart rate; SpOz:peripheral oxygen saturation; FiO2: fraction of inspired oxygen ;NIPS: Neonatal-Infant
Pain Scale; BSA: Silverman-Andersen Respiratory Severity Score; BRAZELTON: Brazelton scale; *

significance difference p <0.05.

DISCUSSION

This study demonstrated, for the first time, the effects of hydrotherapy on
premature infants with BPD. It is a safe approach that can be applied to this population
even during the hospitalization in the neonatal intensive care unit. The main findings
indicate hydrotherapy as effective at reducing the need for supplementary oxygen in

preterm infants with BPD.
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No other studies showing FiOz2 reduction after hydrotherapy in preterm infants were

found the literature, however some authors (Barbosa and Carneiro 2015; De Oliveira
Tobinaga et al. 2016) demonstrated an improvement in SpO2 in newborn babies after this
intervention. Pulse oxymetry is the simplest way to monitor oxygenation and respiratory

stability in preterm infants (Cunha and Caromano 2003).

Peripheral oxygen saturation improvement was found in the study by Barbosa and
Carneiro (2015), which evaluated the impact of hydrotherapy on 10 preterm infants with
GA between 33-35 weeks, who had an average SpO: of 94.3 £ 1.70% before hydrotherapy
and experienced a significant increase (97,5 + 0.80%; p = 0.0002) after the procedure. It is
important to mention, however, that all infants in the study of Barbosa and Carneiro (2015)

were breathing spontaneously on room air.

Such improvement might be explained by the hydrostatic pressure effect (one of the
water’s physical properties) on respiratory function with increased peripheral oxygen
saturation by redirecting blood from the lower limbs to the chest area after body
immersion, causing an increase in venolymphatic return besides an increase in central
volume, mainly increasing alveoli blood flow with a consequent improvement in gas
exchange and decreased need for supplemental oxygen in preterm infants with BPD

(Cunha and Caromano 2003).

Even tough the results of the present study did not reach statistical significance in
increasing SpO: after hydrotherapy, there was a tendency of improvement after the procedure
(Table 2) when compared to baseline (p =0.08). The absence of more prominent changes in
SpO:2 can be explained because this parameter was used to reduce FiOz2, thus, when the infant
had a SpO2 beyond targeted range (>95%), the evaluator reduced FiO:2 offered. There was a

reduction in FiO2 from 30[21-35]% (pre-intervention)
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to 25 [21-30]% (p <0.01) right after hydrotherapy, which shows its importance in reducing

the need for supplementary oxygen in preterm infants with BPD.

There was also no significant difference in RR analyzes. This result supports the
study by Aguiar da Silva et al. (2017), who evaluated 30 preterm infants submitted to two
days of hydrotherapy intervention, and suggested that the absence of responses after
intervention might be related to pulmonary structures immaturity, still in process of
development. Respiratory system of preterm infants is more susceptible to various
complications and should never be compared to that of babies born at term. In addition, it
Is important to consider that the population of this study developed BPD, a disease which
leads to pulmonary and respiratory biomechanical changes (Davidson et al. 2012; De
Oliveira Tobinaga et al. 2016) and this might explain the absence of improvements in

respiratory rate.

Despite the absence of chances in HR, pain, breathing pattern and
behavioral state regarding sleep and awakeness after hydrotherapy, all of these variables
remained within a normal range, which ensures hydrotherapy as a safe technique since it
does no induce any adverse effect on preterm infants. This was also observed by different

authors (et al Aguiar da Silva 2017).

Despite all efforts, the present study has some limitations, such as the lack of
categorization according to BPD classification, which made it impossible to observe the
intervention responses regarding severity of BPD. It is suggested that classification of these
patients according do BPD severity should be done in future studies. Another possible
limitation resides in the number of evaluation in the present study (immediately [post], at
fifteen [15°], thirty [30’] and sixty [60’] minutes after intervention) . These evaluations were

designed with the intention to increase chances of detecting possible
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changes in the studied outcomes. However, it is important to note that these multiple
assessments may have interfered with the infants’ total relaxation, which could explain
the absence of benefits in some of the studied outcomes. In addition, since evaluations
occurred up to 60’ after intervention, they often coincided with feeding time, so the infant
might be irritated due to hunger. Considering these aspects, a lower number of evaluations
Is proposed after the intervention, as well as the analysis of the cumulative (long-term)

effects of hydrotherapy (after various sessions).
CONCLUSION

The present study shows that hydrotherapy is a safe non-pharmacological
therapeutic technique which promotes reduction in the need for supplementary Oz in
preterm infants with BPD. Since BPD is characterized by persistent abnormalities in gas
exchange, it is important to use non-pharmacological approaches that reduce the need for

0.
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4 CONCLUSAO GERAL

O presente estudo revela que a hidroterapia proporciona melhora da FR e
FC de prematuros com DBP, quando comparada a fisioterapia convencional. Além
disso, a hidroterapia ndo proporcionou nenhum efeito negativo sobre os
parametros fisiolégicos dos pacientes, sendo, portanto, um recurso terapéutico

seguro.
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APENDICE 1- Termo de consentimento livre e esclarecido
Termo de Consentimento Livre e Esclarecido

“Efeitos da hidroterapia em prematuros com displasia broncopulmonar durante
a internacdo hospitalar: ensaio clinico aleatério”

Prezado(a) Senhor(a):

Gostariamos de convidar seu(sua) filho(a) para participar da pesquisa “Efeitos

da hidroterapia em prematuros com displasia broncopulmonar durante a
internacdo hospitalar: ensaio clinico aleatério”, a ser realizada na Unidade
Neonatal do Hospital Universitario de Londrina, Londrina-PR. O objetivo da pesquisa
€ analisar quais os efeitos que a hidroterapia tem sobre a dor, estresse, tbnus
muscular e necessidade de uso de oxigénio nos bebés com displasia
broncopulmonar. A participacdo do seu filho(a) € muito importante e ela se daria da
seguinte forma: os participantes serdo aleatorizados em dois grupos: grupo
fisioterapia convencional (GF) e grupo fisioterapia convencional e hidroterapia (GH).
Todos os participantes serdo avaliados diariamente quanto a frequéncia cardiaca,
frequéncia respiratoria, saturacdo periférica de oxigénio, dor (por uma escala
chamada NIPS), esforco respiratério (por uma tabela chamada Boletim de Silverman
Andersen), padrdo de sono (por uma escala chamada Brazelton). A cada sete dias,
eles serdo avaliados também quanto ao estresse (por meio do cortisol salivar, coleta
realizada com um pequeno pedaco de algoddo na boca do bebé) e tdonus muscular
(por meio de um aparelho chamado eletromiégrafo, que utiliza os mesmo eletrodos de
leitura cardiaca, porém colocados sobre os musculos). Os participantes alocados no
GF receberdo atendimento da equipe de fisioterapia normalmente, sendo apenas
avaliado antes e apés a terapia. JA os participantes do GH receberdo hidroterapia
uma vez ao dia de segunda a sexta-feira durante um periodo do dia, sendo
normalmente atendidos pela equipe de fisioterapia nos outros periodos. A
hidroterapia seré realizada em um balde de aco inoxidavel esterilizado, com agua a
temperatura entre 37 e 38° Celsius, na altura do ombro do bebé, com duracdo de 8 a
10 minutos, e serd interrompida se houver agitacdo, cianose, piora do desconforto
respiratorio ou evacuagao importante. Caso o paciente esteja em uso de algum tipo
de suporte ventilatério ou oxigenoterapia, 0 mesmo serd mantido durante a

hidroterapia.



42

Esclarecemos que sua participacdo € totalmente voluntéria, podendo o (a) senhor (a):
recusar-se a participar, ou mesmo desistir a qualquer momento, sem que isto acarrete
qualquer 6nus ou prejuizo a sua pessoa ou ao seu(sua) filho(a). Esclarecemos,
também, que suas informacdes serdo utilizadas somente para os fins desta pesquisa
e serdo tratadas com o mais absoluto sigilo e confidencialidade, de modo a preservar
a sua identidade e do seu filho(a).

Como beneficios advindos deste estudo, esperamos contribuir para o
conhecimento cientifico da é&rea, esclarecendo melhor os beneficios da
hidroterapia nesta populacdo. Quanto aos riscos, nenhum dos procedimentos
apresenta risco direto para a integridade fisica ou moral dos participantes. Pode
ocorrer, talvez, uma pequena irritacdo na pele no local dos eletrodos. Se isto
ocorrer, 0 bebé receberd assisténcia imediata da pesquisadora ou de outro
profissional, caso seja necessario. Além disso, as todas as avaliacfes e terapias
serdo realizadas de forma muito cuidadosa e com cautela, respeitando as
limitacGes de cada bebé.

Caso o(a) senhor(a) tenha davidas ou necessite de maiores esclarecimentos
podera nos contatar (pesquisadora responsavel: Vanessa SuzianeProbst;
endereco: Avenida Robert Koch, 60 - Laboratério de Pesquisa em Fisioterapia
Pulmonar; telefone: (43) 33712477 ou (43) 991613022; e-mail:
vanessaprobst@gmail.com, ou procurar o Comité de Etica em Pesquisa
Envolvendo Seres Humanos da Universidade Estadual de Londrina, situado junto
ao LABESC - Laboratdrio Escola, no Campus Universitario, telefone 3371-5455,
e-mail: cep268@uel.br.

Este termo devera ser preenchido em duas vias de igual teor, sendo uma delas

devidamente preenchida, assinada e entregue ao (&) senhor(a).

Londrina, de de 201 _.

Prof. Dra. Vanessa SuzianeProbst
RG:
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, tendo sido devidamente

esclarecido sobre os procedimentos da pesquisa, concordo em participar
voluntariamente da pesquisa descrita acima.
Assinatura (ou impresséao dactiloscépica):

Data:




APENDICE 2- Ficha de coleta de Dados

Ficha de Coleta de Dados

EFEITOS DA HIDROTERAPIA EM LACTENTES COM DISPLASIA
BRONCOPULMONAR DURANTE A INTERNACAO HOSPITALAR

(__) Tocotraumatismo

Nome: Data de nascimento:
RGHU:

I1G: Peso ao nascimento:

Apgar: Género:

Tipo de parto: ( ) Roprema:

() Coriamnionite

Reanimag&o em Sala de Parto:

FiO2max

( )EOT ( )VPP-ambu ( )VPP-Babypuff ( )nBIPAP ( )nCPAP

Pinsp: PEEP: FR:

Parametros da VM no transporte: ( )VMI ( ) nBIPAP ( )nCPAP

Tinsp FiOz: Fluxo:

Intercorréncias no transporte até a UTI: ( ) Fisio na sala de parto

Diagnésticos:

Parametros da VM nas primeiras 24h de vida (max atingida):

Grupo: ( )GF () GH

Pinsp: ____ PEEP: ___ FR: Tinsp____ FiO2:____ Fluxo:
Dados da mde

Idade: (_) Pré-natal

(_) Corticéide pré- natal Numero de doses:

Doengas anteriores a gestagéo: Doengas durante a gestagao:
Tempo VMI: Falhas de Extubacdes:
Tempo de Bipap nasal: Extubacdes acidentais:
Tempo de Cpap nasal: Trocas de COT:

Tempo de O2 suplementar:

Tempo em AA: Classificacdo DBP:

Tempo de Internacéo: OBS:
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Avaliacdo
Variaveis

IG Data D.V. Peso Sup. Vent./ T | Cortisol EMG Antes Depois 15’ 30’ 60’

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa: BSA: SpOa2: BSA: SpOa: BSA: Sp0a2: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa: BSA: SpOa: BSA: SpOa: BSA: SpO0a2: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa2: BSA: SpO2: BSA: SpO2: BSA: SpOa2: BSA: SpOa2: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa2: BSA: SpO2: BSA: SpO2: BSA: SpOa2: BSA: SpOa2: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa2: BSA: SpO2: BSA: SpO2: BSA: SpOa2: BSA: SpOa2: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa: BSA: SpO2: BSA: SpOa2: BSA: Sp02: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa: BSA: SpO2: BSA: SpOa2: BSA: Sp02: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—S/— SpOa: BSA: SpO2: BSA: SpOa2: BSA: Sp02: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:

FC: V: FC: V: FC: V: FC: V: FC: V:
FR: NIPS FR: NIPS FR: NIPS FR: NIPS FR: NIPS
—s/— SpOa: BSA: SpO02: BSA: SpO2: BSA: Sp02: BSA: Sp02: BSA:
FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz: FiO2: Braz:
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ANEXO 1- Parecer do Comité de Etica e Pesquisa

oot e e UNIVERSIDADE ESTADUAL DE =
s LONDRINA - UEL W

Confinuachs do Parecer. 2577175

- Orgamento foi apresentado corretamente e o financlamento é pelo edital universal do CNPQ.
- TCLE esta na forma de convite e destinado aos pals dos RNPM.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
As pendéncias foram atendidas pela pesquisadora. Recomenda-se aprovacio.

Consideractes Finals a critério do CEP:

Este parecer fol elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Shuacao
Informacdes Basicas|PB_INFORMACOES_BASICAS DO P | 24/10/2017 Aceito
do Projeto ROJETO 948154 pdf 15:04:11
TCLE / ;femtos de |TCLE_aierado.docx 2471072017 |VICTORIA CRISTINA] Aceito
Assentimento / 15:03:25 |ESCOBAR
Justificativa de
Auséncia o
Folha de Rosto folha_de_rosto_alerada.doc 2411072017 |VICTORIA CRISTINA| Aceito

15:02:51 |ESCOBAR
Projeto Detainado | | Projeto_hidroterapla_RNPT_com_DBP_| 04/07/2017 |Vanessa Suziane ACEIto
Brochura Victoria_C_Escobar.pdf 15:26:50 |Probst
| Investigador
Situac8o do Parecer:
Aprovado
Necessita Apreciaco da CONEP:
Nao

LONDRINA, 12 de Novembro de 2017

Assinado por:
Rosana Lopes
(Coordenador)

Enderego: LABESC - Sala 14

Bailrro:  Campus Universitano CEP: B5.057-8970

UF: PR Municipio:  LONDRINA

Telefone: (43)3371.5455 E-mall: cep268§3uel br

Pagna 00 as @
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ANEXO 2- Normas de formatacéo do peridédico Physical & Occupational Therapy In
Pediatrics.

Preparing Your Paper

All authors submitting to medicine, biomedicine, health sciences, allied and public
health journals should conform to the Uniform Requirements for Manuscripts Submitted
to Biomedical Journals, prepared by the International Committee of Medical Journal
Editors (ICMJE).

Structure

The files comprising your manuscript should be uploaded to ScholarOne Manuscripts

according to the guidelines found therein In addition, please note the following:

The abstract should be included at the beginning of the main document, as well as
in the space provided for it in ScholarOne Manuscripts. See Checklist below for the

abstract format.

Keywords (5-6) should be listed immediately after the abstract.

A complete title page (not for review) with the authors’ names, credentials and

affiliations should be uploaded.

Acknowledgements should be included only on the title page (not for review), not in

the main document.

Tables and figures should not be included in the main document. They should be

uploaded in separate files designated appropriately as “table” or “figure.”
Word, Table and Figure Limits

Manuscripts should be no more than 15 typed pages (approximately 3,500 words)
double-spaced (excluding abstract and references). Slightly longer lengths will be
considered for qualitative and mixed methods designs. References are generally limited
to 40 (except for systematic reviews). The combined total number of tables and figures

should not exceed 6.


http://www.icmje.org/urm_main.html
http://www.icmje.org/urm_main.html
http://www.icmje.org/urm_main.html
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Style Guidelines

Please refer to these quick style guidelines when preparing your paper, rather than any

published articles or a sample copy.

Please use American spelling style consistently throughout your manuscript.

Any form of consistent quotation style is acceptable. Please note that long quotations

should be indented without quotation marks.

Spacing: Double-spaced, including abstract, endnotes and references.
Font: Times New Roman, 12 point.

Margins: Leave at least a one-inch margin on all four sides: set all notes as endnotes.

Page numbers: A header or footer on each page.

Line numbers: Do NOT include line numbers. The ScholarOne Manuscripts software
automatically inserts line numbers into the manuscript for the reviewers’ use when

commenting.

Spelling, Grammar, and Punctuation: Authors are responsible for preparing manuscript
copy which is clearly written in acceptable, scholarly English and which contains no
errors of spelling, grammar, or punctuation.Use black high-light to mask information in
the text that could identify the authors, such as the name of the institutional review
board (ethics committee), the site where data was collected and clinical trial registration

number.

POTP uses “people-first” language. Example: children with developmental delays.

Please be consistent in the use of abbreviations, terminology, and in citing references.
Keep abbreviations to a minimum. Check the accuracy of all arithmetic calculations,

statistics, numerical data, text citations, and references.

Title Page and Title Page (Not for Review)
The title page should include only the title of the article (one that is concise and reflects

the contents of the manuscript).

A second title page designated as “not for review” in ScholarOne includes the following:


http://authorservices.taylorandfrancis.com/tf_quick_guide/
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A title that is concise and reflects the content of the manuscript
The full name(s) and credentials of each author
Mailing and email address of corresponding author

Acknowledgements are included on the title page (NOT in the main document). The
acknowledgements section details special thanks, personal assistance, and
dedications. Contributions from individuals who do not qualify for authorship should also
be acknowledged.

Funding: Grant support and numbers are included on the title page after the

acknowledgements.

Citations and References

Citation in the text follows APA style (author, year). For 3 or more authors, first and

subsequent citations use et al. (e.g. McNulty et al., 2015).

The list of references appears alphabetically by the primary author’s last name,

formatted in APA style.

Please use this reference guide when preparing your paper.
An EndNote output style is also available to assist you.
Figures, lllustrations and Photographs

Please refer to the Taylor & Francis guide to submission-of-electronic-artwork for

specific information about formatting figures.

Specific permission is required for facial photographs of patients in which a possibility of
identification exists. It is not sufficient to cover the eyes to mask

identity; the face must be completely obscured. Alternatively, a copy of a signed
consent form for each patient whose face may be identified should be uploaded in

ScholarOne Manuscripts as a “file not for review” along with the manuscript.


http://www.tandf.co.uk/journals/authors/style/reference/tf_APA.pdf
http://endnote.com/downloads/style/tf-standard-apa
https://authorservices.taylorandfrancis.com/wp-content/uploads/2017/06/Submission-of-electronic-artwork.pdf
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Supplemental material

Supplemental material can be a video, dataset, fileset, sound file or anything which
supports (and is pertinent to) your paper. Supplemental material is published online via

Figshare.

Manuscript Formats

Original Research

The format is as follows:

Introduction (Do not include the heading ‘Introduction’)

The introduction is a focused summary of the problem or issue, what is known, and the

rationale for the study. The introduction is not a comprehensive literature review.

Methods
Design (optional)
Participants (Subjects)

Indicate the recruitment procedures and number of participants
Include data describing participants (do not include in the Results)

Indicate institutional review board (ethics) approval or exemption. Mask the
institution name

Indicate who provided informed consent and assent (when appropriate)

Present a power analysis to determine the desired sample size here or in the
Design

Measures (Instrumentation)

Description of measures and measurement approach

Reliability of measures among persons who collected data or calibration of

instrumentation is presented here
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Procedure

Description of the procedures used to carry out the study including intervention

fidelity, adherence, tolerance, and modifications to the protocol / intervention
Data Analysis

Indicate whether assumptions for distribution and variance of data were met
Describe statistical analyses of all data presented in the Results and criteria for
interpretation.

Results

Present only descriptive data and inferential statistics related to research questions

Summarize key information but do not repeat details presented in tables and figures
Discussion

Interpret the results and indicate whether hypotheses were supported
Compare results to findings cited in the Introduction and from other literature
Address methodological factors that might have influenced the results
Present study limitations and recommendations for further research

- Provide implications for practice
Conclusions
Briefly summarize the contribution of the results (new knowledge) and implications

for practice, research, or both.

Do not overstate the contribution or implications

Checklist: What to Include

1. Author details. Please ensure everyone meeting the International Committee
of Medical Journal Editors (ICMJE) requirements for authorship is included as an author
of your paper. All authors of a manuscript should include their full name and affiliation
on the cover page of the manuscript. Where available, please also include ORCiDs and
social media handles (Facebook, Twitter or LinkedIn). One author will need to be


http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
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identified as the corresponding author, with their email address normally displayed in
the article PDF (depending on the journal) and the online article. Authors’ affiliations are
the affiliations where the research was conducted. If any of the named co-authors
moves affiliation during the peer-review process, the new affiliation can be given as a
footnote. Please note that no changes to affiliation can be made after your paper is
accepted. Read more on authorship.

2. Should contain a structured abstract of 200 words. For all types of
manuscripts other than perspectives, the abstract should be structured under the
following headings: Aims, Methods, Results, and Conclusions. Do not include
authors’ names and affiliations on the Abstract page.

3. You can opt to include a video abstract with your article. Find out how these
can help your work reach a wider audience, and what to think about when filming.

4, Between 5 and 6 keywords. Read making your article more discoverable,
including information on choosing a title and search engine optimization.

5. Funding details. Please supply all details required by your funding and
grant-awarding bodies as follows:

For single agency grants

This work was supported by the [Funding Agency] under Grant [number xxxx].

For multiple agency grants

This work was supported by the [Funding Agency #1] under Grant [number xxxx];
[Funding Agency #2] under Grant [number xxxx]; and [Funding Agency #3] under Grant
[number xxxx].

6. Disclosure statement. This is to acknowledge any financial interest or benefit
that has arisen from the direct applications of your research. Further guidance on what
is a conflict of interest and how to disclose it.

7. Biographical note. Please supply a short biographical note for each author.
This could be adapted from your departmental website or

academic networking profile and should be relatively brief (e.g. no more than 200
words).

8. Data availability statement. If there is a data set associated with the paper,
please provide information about where the data supporting the results or analyses
presented in the paper can be found. Where applicable, this should include the
hyperlink, DOI or other persistent identifier associated with the data set(s). Templates
are also available to support authors.

9. Data deposition. If you choose to share or make the data underlying the
study open, please deposit your data in a recognized data repository prior to or at the
time of submission. You will be asked to provide the DOI, pre-reserved DOI, or other
persistent identifier for the data set.

10. Supplemental online material. Supplemental material can be a video,
dataset, fileset, sound file or anything which supports (and is pertinent to) your paper.
We publish supplemental material online via Figshare. Find out more about
supplemental material and how to submit it with your article.

11. Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for
grayscale and 300 dpi for colour, at the correct size). Figures should be supplied in one
of our preferred file formats: EPS, PS, JPEG, TIFF, or Microsoft Word (DOC or DOCX)
files are acceptable for figures that have been drawn in Word. For information relating
to other file types, please consult our Submission of electronic artwork document.


http://authorservices.taylorandfrancis.com/defining-authorship/
http://authorservices.taylorandfrancis.com/video-abstracts/
http://authorservices.taylorandfrancis.com/video-abstracts/
http://authorservices.taylorandfrancis.com/video-abstracts/
http://authorservices.taylorandfrancis.com/video-abstracts/
http://authorservices.taylorandfrancis.com/making-your-article-and-you-more-discoverable/
http://authorservices.taylorandfrancis.com/what-is-a-conflict-of-interest/
http://authorservices.taylorandfrancis.com/what-is-a-conflict-of-interest/
http://authorservices.taylorandfrancis.com/what-is-a-conflict-of-interest/
http://authorservices.taylorandfrancis.com/data-availability-statement-templates/
http://authorservices.taylorandfrancis.com/data-availability-statement-templates/
http://authorservices.taylorandfrancis.com/data-repositories/
http://authorservices.taylorandfrancis.com/enhancing-your-article-with-supplemental-material/
http://authorservices.taylorandfrancis.com/enhancing-your-article-with-supplemental-material/
http://authorservices.taylorandfrancis.com/submission-of-electronic-artwork
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12. Tables. Tables should present new information rather than duplicating what is
in the text. Readers should be able to interpret the table without reference to the text.
Please supply editable files.

13. Equations. If you are submitting your manuscript as a Word document, please
ensure that equations are editable. More information about mathematical symbols and
equations.

14. Units. Please use Sl units (non-italicized).

Consent

All authors are required to follow the ICMJE requirements on privacy and informed
consent from patients and study participants. Please confirm that any patient, service
user, or participant (or that person’s parent or legal guardian) in any research,
experiment, or clinical trial described in your paper has given

written consent to the inclusion of material pertaining to themselves, that they acknowledge
that they cannot be identified via the paper; and that you have fully

anonymized them. Where someone is deceased, please ensure you have written consent
from the family or estate. Authors may use this Patient Consent Form,

which should be completed, saved, and sent to the journal if requested.

Health and Safety

Please confirm that all mandatory laboratory health and safety procedures have been
complied with in the course of conducting any experimental work reported in your paper.
Please ensure your paper contains all appropriate warnings on any hazards that may be
involved in carrying out the experiments or procedures you have described, or that may be

involved in instructions, materials, or formulae.

Please include all relevant safety precautions; and cite any accepted standard or code
of practice. Authors working in animal science may find it useful to consult the
International Association of Veterinary Editors’ Consensus Author Guidelines on Animal
Ethics and Welfare and Guidelines for the Treatment of Animals in Behavioural
Research and Teaching. When a product has not yet been approved by an appropriate
regulatory body for the use described in your paper, please specify this, or that the

product is still investigational.

Submitting Your Paper

This journal uses ScholarOne Manuscripts to manage the peer-review process. If you

haven't submitted a paper to this journal before, you will need to create an account in


http://authorservices.taylorandfrancis.com/mathematical-scripts/
http://authorservices.taylorandfrancis.com/mathematical-scripts/
http://www.bipm.org/en/si/
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